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SPECIFICATION 

Title of the Invention 

PRODUCTION METHOD OF OPTICALLY ACTIVE BENZYL ALCOHOL 
DERIVATIVES 

Claim 

A method for producing optically active ex- (3,4 - 
dime thoxyphenethylaminome thyl ) - 4 -hydroxybenzyl alcohol , 

wherein : 

optically active 4-hydroxyphenylglycine is formylated 
to obtain optically active N-formyl- 4-hydroxyphenylglycine; 

the phenolic hydroxyl group of the obtained compound 
is benzylated; 

the obtained optically active N-formyl-4- 
benzyloxyphenylglyclne and N-benzyl-3 , 4- 

dimethoxyphenethylamlne are condensed to obtain optically 
active N-f ormyl-N 1 -benzyl-N 1 - ( 3 , 4-dimethoxphenethyl ) -4- 

benzyloxyphenylglycineamlde ; 

the obtained compound is subjected to partial 
hydrolyzation to give optically active N ■ -benzyl-N 1 - ( 3 , 4- 
dlmethoxyphenethyl ) - 4 -benzyloxyphenylglycineamide ; 

the obtained compound is subjected to dlazotization 
in acetic acid; 

obtained optically active N-benzyl-N- ( 3 , 4 - 

dlmethoxyphenethyl)-o-aoetyl-4-benzyloxy mandelic acid amide 
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Is reduced to obtain optically active ot- (N-benzyl-3 , 4- 
dlmethoxyphenethylaminomethyl) -4-benzyloxybenzyl alcohol? 
and 

the obtained compound is subjected to catalytic 
reduction . 

Detailed Description of the Invention 

The present invention relates to a novel method for 
producing optically active ct-(3,4- 

dlmethoxyphenethylamlnomethyl) -4-hydroxybenzyl alcohol , 

which has powerful and long- lasting cardiotonic action. 

According to the present invention, the optically 
active a- ( 3 , 4 -dlmethoxyphenethylamlnomethyl ) - 4 -hydroxybenzyl 
alcohol [I] is obtained as follows. Optically active 4- 
hydroxyphenylglycine [II] is used as a starting material and 
is formylated to obtain optically active N-formyl-4- 
hydroxyphenylglyoine [III]. Then, the phenolic hydroxyl 
group of the compound is benzylated. The obtained optically 
active N-f ormyl-4-benzyloxyphenylglyoine [IV] and N-benzyl- 
3,4-dlmethoxyphenethylamine [V] are condensed to obtain 
optically active N-formyl-N 1 -benzyl-N* - ( 3 , 4 - 

dimethoxphenethyl ) -4-benzyloxyphenylglycineamide [VI ] . The 
compound is subjected to partial hydrolyzation to give 
optically active N ■ -benzyl-N ■ - ( 3 , 4 - dime thoxyphene thy 1 ) - 4 - 
benzyloxyphenylglycineamide [VII 1 . Next , the compound is 
subjected to dia2otization in acetic acid. The obtained 
optically active N-benzyl-N- ( 3 , 4-dlmethoxyphenethyl ) -O- 
acetyl-4-benzyloxy mandelic acid amide [VIII] is reduced to 
obtain optically active a- (N-benzyl-3 , 4- 

dimethoxyphenethylaminomethyl) -4-benzyloxybenzyl alcohol 
[IX] • Then, the obtained compound is subjected to catalytic 
reduction. Thus, the target compound [1] can be obtained. 
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Hereinafter , the method of the present Invention will 
be described in detail. 

Formylatlon in the first step can be performed by 
reacting the starting compound [II] with a f ormylatlng agent 
in the presence or the absence of a solvent, A suitable 
f ormylatlng agent may be, for example, a mixed-acid 
anhydride of formic acid and acetic acid. The reaction 
proceeds smoothly at room temperature or below. Thus, 
compound [III] is obtained in a high yield. 

Benzylatlon in the second step can be performed by 
reacting compound III with a benzylating agent in a suitable 
solvent. The benzylating agent may be, for example, benzyl 
chloride, benzyl bromide or the liKe. The presence of a 
deaoidifylng agent such as potassium carbonate in reaction 
system is preferable because the reaction can be accelerated. 
The reaction proceeds best when heated. Thus, compound [IV] 
is produced in a high yield. 

Condensation in the third step is preferably 
performed by first reacting compound [IV] with an active 
esterifying agent In a suitable solvent to obtain an active 
ester of compound [IV] and then reacting the ester with 
amine [V]. The active esterifying agent may be, for example, 
lsobutyl chlorocarbonate or the like. The reaction proceeds 
smoothly when cooled, preferably at about -30°C. Thus, 
compound [VI] is obtained in a high yield- 
Partial hydrolyzation In the fourth step can be 
performed in accordance with the usual method of such a 
reaction, for example, by contacting compound [VI] with 
methanol containing 20% hydrogen chloride in a suitable 
solvent . The reaction proceeds best even at room 

3 
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temperature. Thus, oompound [VII] is obtained in a high 
yield. 

Dlazotlzation in the fifth step oan be performed by 
reacting oompound [VII] with nitrous acid in acetic acid. 
It is preferable to produce a nitrous acid by reacting 
sodium nitrite with acetic acid in a reaction container, for 
example, and using it immediately. The reaction proceeds 
smoothly at room temperature. With this dlazotlzation, 
acetoxylation occurs and compound [VIII] can be obtained at 
once. In this method, racemization partially occurs. 

Reduction in the sixth step can be performed by 
reducing the compound [VIII] with a reducing agent in a 
suitable solvent. As the reducing agent, for example, 
lithium aluminum hydride, alane, dlborane or the like may be 
used. The reaction proceeds best when heated. Thus, 
oompound [IX] can be produced. 

Catalytic reduction in the final step can be 
performed by contacting compound [IX] with hydrogen gas in 
the presence of a catalytic reduction catalyst in a suitable 
solvent in accordance with the usual method of such a 
reaction. The catalyst may be, for example, palladium 
carbon, platinum oxide or the like. The reaction smoothly 
proceeds from ambient temperature and atmospheric pressure 
to warmed temperature and high pressure. Thus, target 
compound [I] can be obtained. 

Examples 

(1) A solution of 50 g of D-4-hydroxyphenylglyclne, 
200 ml of formic acid, and 80 ml of acetic anhydride was 
stirred at 13-15°C for 15 hours, and then was stirred at 
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room temperature overnight. The reaction mixture was 
oonoentrated at reduced pressure. Ether was added to the 
residue. The precipitate was filtered and washed with ether 
to obtain Si g of crude D-N-f ormyl-4 -hydroxyphenylglycine . 
The yield was 87.4%. 

The product exhibits mp. 183-185°C (decomposition) 
after reorystallizatlon with lsopropanol, 

C«Oy-260 # CC - 0.937. f«+tka.»*\ ) 

(2) A mixture of 10 g of the above product, 10 g of 
benzyl chloride, 14.2 g of potassium carbonate, and 170 ml 
of methanol was stirred under reflux for 6 hours. After the 
reaction, methanol was evaporated at reduced pressure. 
Water was added to the residue and the solution was 
acidified with acetic acid. The precipitated crystals were 
filtered, washed with water, and then dried to obtain 12.1 g 
of D-N-formyl-4-benzyloxyphenylglycine as white crystals. 
The yield was 82.9%. 

The product exhibits mp. 180-182°C (decomposition) 
after reorystallizatlon with ethanol. 

C«)T- 1M.5 # < C - 0.G5. mHAahol ) 

irV*««*v 8400 • 1700 ' 1830 

aitulaUvi C. 67.36 i H. 5.80 • N. 4.91 
C*t+»t*lri*d»*> Cr 67-31 f H. 5.42 i N. 483 

(3) A mixed solution of 2.1 g of the above product, 
0.75 g of N-methylmorpholine, and 30 ml of tetrahydrof uran 
(hereinafter, referred to as THF) was cooled to -50°C. 5 ml 
of a THF solution of 1 g of isobutyl chlorocarbonate was 
dropped thereinto and stirred at the same temperature for 30 
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minutes. 5 ml of a THF solution of 2 g of N-benzyl-3 , 4- 
dimetoxyphenethylamine was dropped Into this solution at - 
30°C. After the addition was completed, refrigeration was 
stopped, and stirring was continued until the reaotant 
reached room temperature to finish the reaction* The 
reaction mixture was injected into water and extracted with 
ethyl acetate. The extracted layer was washed with water 
and dried, and then the solvent was evaporated* The oil of 
residue (3*79 g) was purified by silica gel chromatography 
and 2.96 g of D-N-f ormyl-N 1 -benzyl-N ' - ( 3 , 4- 

dimethoxyphenethyl ) - 4 -benzyloxyphenylglycineamlde was 
obtained as an oil. The yield was 74.4%. 

(-Of - 31.7* (c - l.o. *«*angf ) 

lR V/»i!<off»> ; 3300* 1670. 1840 

(4) 10 ml of methanol containing hydrogen chloride by 
20% was added to 30 ml of methanol solution of 2.7 g of the 
above product and stirred at room temperature for 3 hours. 
After the reaction, methanol was evaporated at reduced 
pressure , and the residue was dissolved in water. This 
aqueous solution was has if led with sodium bicarbonate and 
extracted with ethyl acetate. The extracted layer was 
washed with water and dried, and then the solvent was 
evaporated. The oil of residue (2,35 g) was purified by 
alumina column chromatography and 2.25 g of D-N 1 -benzyl-N ■ - 
( 3 , 4 - dime thoxyphene thy 1 ) - 4 -benzyloxyphenylglycineamlde was 
obtained as oil. The yield was 87.9%. 

« 3380, 3300, 1640 

(5) 0.8 g of sodium nitrite was added to 30 ml of 
acetic acid solution of 4.6 g of the above product at a 
temperature of 17-20°C, little by little (over about 1 hour 
and 20 minutes). Further, after stirring for 2 hours, 
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acetic aoid was evaporated at reduced pressure. The residue 
was provided with water and extracted with ethyl acetate. 
The extracted layer was sequentially washed with dilute 
hydrochloric acid, sodium bicarbonate solution, and a salt 
solution, and then dried. The solvent was evaporated and 
the oil of the residue (4.67 g) was separated by silica gel 
column chromatography. 3.34 g of N-benzyl-N- ( 3 , 4- 

dlmetoxyphenethyl)-0-acetyl-4-benzyloxy mandelio acid amide 
was obtained as an oil. The yield was 66.8 g. 

l-e- CC - 1.14. »\e4l\Q.hol > 

Man ^ ; 563 CM') 

(6) 10 ml of THF solution of 0.66g of the above 
product was slowly dropped into 20 ml of a mixture of 150 mg 
of lithium aluminum hydride under a nitrogen stream, and 
then the resultant was stirred under reflux overnight. The 
reactant was provided with 0.1 ml of a 15% caustic soda 
aqueous solution and 0.3 ml of water, and stirred for a 
while. Insoluble residue was filtered out. The solvent was 
evaporated at reduced pressure from the filtrate. The oil 
of the residue (0.59 g) was purified by silica gel column 
chromatography to obtain 0.5 g of a- ( N-benzy 1- 3 , 4 - 
dimethoxyphenethylamlnomethyl ) - 4 -benzyloxybenzyl alcohol as 
an oil. The yield was 84*7%. 

IfcViiJc^ 1 8460 
Ma«i"^i 497 <M*> 

(7) A mixture of 2.7 g of the above product, 0.5 g of 
10% palladium carbon, 1 ml of 10% hydrochloric acid and 40 
ml of ethanol was shaken at an ambient temperature and 
atmospheric pressure under a hydrogen stream. After 
absorption of a calculated amount of hydrogen, the catalyst 
was filtered out and the filtrate was concentrated at 
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reduced pressure* The residue was dissolved in dilute 
hydrochloric acid. The water layer was washed with 

chloroform, basifled with ammonia water, and extracted with 
chloroform. The extracted layer was dried, and then the 
solvent was evaporated* The mixed solution of lsopropanol 
and isopropyl ether was added to oil of the residue (1.47 g) . 
The precipitated crystal was filtered to obtain 1.2 g of 1- 
a- ( 3 , 4 - dime thoxyphenethylaminome thy 1 ) - 4 -hydroxybenzyl 
alcohol . 

The product is prism crystals exhibiting mp. of 151- 
155°C after two-time re crystallization from methanol. 

C«)f - 4.1S» CC - 1 . *e*a**J ) 
Mass ! 317 (M*) 

The optical purity of the product is 15%. 

[The pure product of l-a-(3,4- 

dimethoxyphenethylaminomethyl ) -4 -hydroxybenzyl alcohol 
exhibits mp. 166°C (decomposition) and [a] D 20 - 28 9 (C=l, 
methanol ) „ ] 
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